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Description 

THE FIELD OF THE INVENTION 

[0001] The present invention relates to sweeping ma- 
chines of the typo shown generally in US 4 787 923A 
owned by Tennant Company of Minneapolis, Minn., the 
assignee of the present application. More particularly, 
the present invention relates to an improved filter and 
the means for cleaning the filter. 
[0002] It is present practice in the sweeping machine 
art, as shown in the above-mentioned '923 patent, to 
place a filter in the air flow path of the sweeping machine 
in such a position that dust is collected below the filter 
and clean air passes from the filter to the vacuum fan. 
Such filters are periodically cleaned, again as shown in 
the '923 patent, by shaker bars Shaker bars are not par- 
ticularly effective as a cleaning device and the filter pan- 
el is often cleaned inefficiently and inadequately. The 
present invention provides electromagnetic shaking of 
the filter media by the placement of one or more small 
transformers on the top of the filter media and then the 
use of bars or other types of metal elements, such as 
rods arranged to cause movement of the filter media. 
When power is applied to the transformers, the bars or 
metal elements will move and in one form of the inven- 
tion the transformers will be pulsed so that the vibration 
imparted to the bars and thus to the filter pleats very 
effectively cleans the filters through shaking, causing 
the dust to fall down into the dust collection chamber 
The electromagnetic filter cleaning of the present inven- 
tion is essentially noiseless, simple in construction, and 
utilizes relatively low vibration of the filter media. The 
entire filter panel may be cleaned or segments of the 
panel may be cleaned, either sequentially or alternately 
For example, one portion of the panel may be cleaned 
and the other portion remain operative to pass air 
through the air flow path in the sweeping machine In its 
broadest context, the invention provides electromagnet- 
ic cleaning of the filter of a sweeping machine using at 
least one transformer or solenoid 
[0003] In one form of the invention, a plurality of trans- 
formers are positioned above a filter panel formed of 
generally parallel pleats. Portions of the pleats will be 
connected together into groups by a pleat blocks. On 
the top o1 each pleat block there is an elongated metal 
bar. There will be two pleat blocks associated with each 
transformer and when the transformer is pulsed, the 
elongated bars will move toward the transformer. The 
resultant reciprocal movement of the elongated bars 
and the consequent movement of the pleat blocks and 
pleats will result in a substantial shaking or vibration of 
the pleats which will remove the dust which is caked and 
embedded therein. 

[0004] Preferably the transformers will not be operat- 
ed simultaneously, but will be operated in a predeter- 
mined sequence. This reduces os._BOITEthe power 
drain on a machine which often is battery operated. One 



or more transformers may be pulsed at any one time 
and the transformers will be pulsed in a predetermined 
sequence with the result that over a short period of time 
the entire pleated filter will be cleaned The time duration 

5 of the application of pulsed power can be controlled as 
can the frequency of pulsed power as well as the inter- 
vals between the application of pulsed power. 
[0005] The application of pulsed power which will 
draw the pleat blocks toward the transformer has the 

10 result of causing the pleats in adjoining pleat blocks to 
move toward each other and to at least in part contact 
each other which enhances the vibration imparted to the 
individuals pleats to assist in the removal of dust and 
caked debris from the pleated filter element 

75 

SUMMARY OF THE INVENTION 

[0006] The present invention relates to sweeping ma- 
chines and in particular to an electromagnetic filter 

20 cleaning device for sweeping machines. 

[0007] A primary purpose of the invention is a filter 
cleaning device for the use described, according to the 
features of claims 1,13 and 35. Pulsed transformers po- 
sitioned above the pleated filter can be utilized with the 

25 filter pleats being associated with metal elements which 
will be moved by the pulsed power in a manner to shake 
the pleats for cleaning. 

[0008] Preferably, another purpose is a filter cleaning 
system as described in which the sequence of trans- 

30 former activation is controlled to reduce power drain. 
[0009] Preferably, another purpose is a filter cleaning 
system as described in which the time duration and fre- 
quency of transformer operation is controlled to maxi- 
mize filter cleaning. 

35 [0010] Other purposes of embodiments of the inven- 
tion will appear in the ensuing specification, drawings 
and dependent claims. 

BRIEF DESCRIPTION OF THE DRAWINGS 

40 

[0011 ] Embodiments of the invention are illustrated di- 
agrammatically in the following drawings wherein; 

Fig. 1 is a diagrammatical illustration of a sweeper 
45 of the type using the cleaning system disclosed 

herein: 

Fig 2 is a top plan view of the filter element illus- 
trating the electromagnetic shaker devices applied 

thereto; 

so rig 3 is a section along plane 3-3 of Fig. 2; 

Fig 4 is a side view of a pleat block, 

Fig 5 is a top view of a pleat block; 

Fig 6 is a partial top plan view of a modified form 

of electromagnetic shaker system: 
55 Fig 7 is a section along plane 7-7 ot Fig. 6: 

Fig 8 is a side view of the pleat block of the Fig 6 

and 7 embodiment; 

Fig. 9 is a top view of the pleat block of Fig. 6: 
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Fig. 1 0 is a top plan view of a modified term of pleat 
block: 

Fig 11 isasidevicwofthoplcatblockof Fig 10; and 
Fig. 1 2 is an electrical schematic of the control sys- 
tem for the electromagnetic shaker devices illustrat- 
ed herein. 

DESCRIPTION OF THE PREFERRED EMBODIMENT 

[0012] In Fig 1 a typical street sweeper is indicated 
at 10. The sweeper "10 has a brush 12 which directs dust 
and debris into a hopper 14. Wheels 16 support the 
sweeper 1 0. There is a vacuum fan 1 8 which creates an 
airflow path in the direction of arrows 20. Positioned 
within the airflow path is a filter 22 which is illustrated in 
detail in the following Figs. 

[001 3] As shown particularly in Figs 2 through 5, the 
filter 22 has a peripheral frame 24 which includes side 
walls 26. Within the confines of the side walls 26 is a 
pleated filter element 28 which has upper folds 30 and 
lower or bottom folds 32. The filter element may be con- 
ventional and may be formed of paper or synthetic ma- 
terials as use dictates The top of the filter 22 include an 
aluminum mesh cover 34. 

[0014] Mounted on top of the filter 22 is a transformer 
assembly which includes a support bar 36 to which are 
mounted a plurality of transformers or electric coils 38. 
The ends of the support bar 36 may be supported by 
brackets 40 as particularly shown in Fig. 3. 
[0015] As illustrated in Fig. 2 there are five transform- 
ers which may be satisfactory for a 20 inch by 30 inch 
filter panel The number of transformers is not essential 
and may be dictated by the size of the panel. Four trans- 
formers may be satisfactory for the same size panel and 
the number of transformers will in part be dictated by the 
power and frequency at which the transformers are op- 
erated. 

[001 6] As shown in Fig. 3 the pleats 28 may in part be 
separated into groups and joined together by pleat 
blocks 42. The pleat blocks 42 which may be formed of 
a suitable plastic and which have the appearance of a 
comb have a top surface 44 and a plurality of downward- 
ly extending projections 46 which extend between adja- 
cent pleats with the top folds 30 of the pleats within a 
group joined by a pleat block extending into the space 
between the projections 46. There are two groups of 
pleats joined by pleat blocks positioned adjacent each 
transformer 33. The adjoining pleat blocks are slightly 
separated directly beneath the coil of the transformer, 
Each pieat block 42 carries an elongated metai bar 48 
embedded into its upper surface with the bars extending 
for a substantial portion of the width of the pleat block, 
although this is not necessary By separating the pleats 
into groups and by having the groups positioned to be 
operatrvely located next to each transformer there is 
provided an arrangement of pleat blocks with the most 
efficient means of cleaning the dirt and caked dust from 
the pleats. 



[0017] When each of the transformers is activated by 
a pulse of electric power there will be an electromag- 
netic field formed thereabout The field will draw the 
elongated bars 43 towards the center of the transformer, 

s Such movement of the bars will cause concurrent move- 
ment of the pleat blocks with the result that the pleats 
joined by the pleat block will simultaneously move with 
it. Back and forth movement of adjacent pleat blocks will 
not only cause vibration of the pleats, but will cause the 

10 pleat blocks to contact each other, causing a further im- 
pact and shaking of the pleats Since it is desirable to 
pulse the transformers, rather than having continuously 
applied power for every pulse applied to the transformer, 
the pleat blocks associated with that transformer will 

15 move toward each other, and when the power is re- 
moved : the pleat blocks will return, because of the in- 
herent resilience ol the pleats, back to their at rest po- 
sition shown in Fig. 3. Thus, the application of pulsed 
power will cause a vibration or reciprocal movement of 

20 the pleat blocks and the pleats joined together by the 
pleat blocks. This rapid back and forth movement, pro- 
vided at intervals determined by the control circuit de- 
scribed hereinafter, will cause a shaking or vibration of 
the pieat blocks to the end that the pleats will be rapidly 

25 moved to the point where the dust which has been ac- 
cumulated on the pleats will be shaken and will fall into 
the dust collection chamber directly beneath the filter. 
[0018] The Fig. 2 through 5 embodiment of the inven- 
tion uses elongated bars extending transversely to the 

30 direction of the pleats to react to the electromagnetic 
fields created by the pulses of power applied to the 
transformers. The Fig. 6-9 embodiment of the invention 
again uses elongated metal elements, but in a different 
orientation. As particularly shown in Figs. 6-7, there is 

35 an elongated rod or wire 50 embedded in the top fold 
30 of one of the pleats joined by the pleat block 52. The 
rod or wire 50 extends generally substantially the entire 
length of the pleats as shown in Fig. 6. The wires or rods 
are metal and will be responsive to an electromagnetic 

40 field created by pulsed power applied to the transformer. 
Again, there are two groups of pleats associated with 
each transformer and there is a single elongated ele- 
ment located in each pleat block. 
[0019] In the Fig. 6-9 embodiment the rods extend 

^5 parallel to the pleats and will be moved by the applica- 
tion of an electromagnetic field from the transformer. 
The rods will move towards the center of the transformer 
and in so doing will move the pleat blocks back and forth 
in the same manner as the pleat blocks move in the Fig. 

50 2-5 embodiment. The pieat biocs indicated in Figs. Sand 
9 are are similar to the blocks indicated 4-5 except there 
is no elongated metal bar embedded into the surface 
Again, movement of the pleat blocks results from the 
use of elongated rods which will move towards the cent- 

55 er iine or the transformer when pulsed power is applied 
to it The movement of the pleat blocks in both embod- 
iments will be substantially the same. 
[0020] In Figs. 10 and 11 there is a modified form of 
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pleat block. In this case the pieat block indicated gener- 
ally at 60 has a comb 62 with a metal bar 64 embedded 
in the surface thereof. To this extent it is similar to the 
pleat block shown in Figs. 4 and 5. Joined to the comb 
62 is an elongated carrier 66 which has downwardly ex- 
tending projections 68 as shown in Fig. 11 and which 
will sit atop two adjoining pleats. Thus, reciprocal move- 
ment of the pteat block toward and away from the trans- 
former as described in connection with the Fig 2 
through 5 embodiment will now result in such transverse 
movement being applied entirely over the length of the 
pleats in the group. There is no longer reliance just upon 
movement of the comb which has limited width, but the 
carrier 66 will insure that the movement applied to the 
pleats will extend over the entire length of the pleats 
within the group. 

[0021] Fig 12 illustrates the control circuit for all of the 
previously described embodiments. The transformer 
coils are indicated at 70 and are designated as coils 1 
through 5 Again the number of coils may vary and is 
not critical to the invention. There are a series of ampli- 
fiers 72, there being one amplifier for each coti. The am- 
plifiers are connected to a sequencer 74 with the se- 
quencer being controlled by a clock 76. The clock 76 
and sequencer 74 will determine which coils are oper- 
ated and in what sequence For example, it may be de- 
sirable to operate a single transformer or coil at a time 
and with the coils being powered up in a particular se- 
quence, depending upon their placement over the filter 
element, to achieve the most efficient cleaning effect. It 
is also within the scope of the invention to have more 
than one transformer operated at any one time. For ex- 
ample, two coils may be powered up at one time or the 
coils may be powered up in a manner so that a single 
coil is on and before it has been turned off a second coil 
is powered and a third coil is powered before the second 
coil is turned on. Any desired sequence is within the 
scope of the invention. What is important is that the pow- 
er be applied in the form of pulses and that less than all 
of the coils be powered at any one time so as to avoid 
an excessive power drain on the sweeping machine 
power supply which is conventionally a battery. 
[0022] There is a second clock indicated at 78 and la- 
beled clock number one which determines the time du- 
ration of the applied pulses. This clock is activated by 
the operator through the remote shake button and will 
initiate a cleaning operation. The output from clock 
number one, indicated at 78, is a series of pulses with 
the clockcontrollmg the period of the pulse and thus the 
time between successive pulses This series of pulses 
goes to an intensity generator 80 which has a remote 
intensity control and a remote frequency control. The 
output from the intensity generator is a scries of pulses, 
at a frequency and intensity determined by the operator 
I he intensity, or the amplitude of the pulses will control 
the electromagnetic field created by each transformer 
The pulses from intensity generator 80 are connected 
to the amplifiers 72 designated as amplifiers A through 



E. There is an amplifier for each coil. The result of the 
circuit shown is to provide pulses, at a desired frequency 
and a desired amplitude and with a predetermined du- 
ration between pulses to the amplifiers which will be ac- 

s tivated in the desired sequence by clock number 2 to 
control the power applied to the coils 70. 
[0023] A 30 hZ frequency for the application of the 
pulses has been determined to provide efficient clean- 
ing The sequencer may be set to provide two seconds 

10 for each cleaning segment whether it be a single trans- 
former or more than one transformer. During the clean- 
ing cycle an efficient mode of operation is to have the 
transformers be on 30% of the time and off 70% of the 
time Although the invention should not be limited to 

15 these specific parameters, such have been found to pro- 
vide effective cleaning. 

[0024] Whereas the preferred form of the invention 
has been shown and described herein, it should be re- 
alized that there may be many modifications, substitu- 
te tions and alterations thereto as defined in the claims 



Claims 

25 1. A sweeping machine (10) including a housing, 
wheels (16) for moving the housing, a sweeping 
brush (12) mounted on the housing, a hopper (14) 
positioned adjacent the brush (12) to receive dust 
and debris therefrom, a dust collection chamber on 

30 the housing, a vacuum fan (18) mounted on the 
housing and creating an air flow path from the brush 
(1 2) through the hopper (14) and to the dust collec- 
tion chamber, a filter element (22) in said air flow 
path, said filter element (22) including a plurality of 

35 generally parallel pleats (28) extending in a direc- 
tion transverse to the air flow path, characterized by 
a plurality of electric coils (38) positioned adjacent 
said pleats, a plurality of metal elements (48) asso- 
ciated with said pleats, and means for applying 

40 pulsed electric power to said electric coils (38), with 
the electromagnetic fields caused thereby moving 
said metal elements (48) and the pleats associated 
therewith to impart a shaking cleaning movement 
to said pleats (28). 

45 

2. The sweeping machine of Claim 1 wherein at least 
some of the filter pleats are divided into groups, with 
each group being associated with one electric coil. 

50 3. The sweeping machine of Claim 2 including means 
for joining together the pleats in a group. 

4. The sweeping machine of Claim 3 wherein the 
means for joining pleats in a group carries one of 

55 the plurality of metal elements. 

5. The sweeping machine of Claim 4 wherein the 
pleats have upper and lower folds, with the means 
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for joining together pleats in a group engaging the 
upper folds of the pleats in a group. 

6. The sweeping machine of Claim 5 wherein the 
means for joining a group of pleats includes a comb 
having an upper surface and downwardly projecting 
comb elements, with the comb elements being po- 
sitioned between adjacent pleats. 

7. The sweeping machine of Claim 5 wherein each of 
said metal elements extends in a direction trans- 
verse to the pleat folds. 

8. The sweeping machine of Claim 7 wherein said 
metal elements move toward and away from the 
coils, when pulsed electric power is applied to said 
coils to cause movement of the pleats in a group 
associated with a particular metal element. 

9 Th s SW eeping machine of Claim 2 wherein there are 
two groups of pleats associated with each coil, one 
group on each side of the coil with application of 
pulsed power moving the pleat groups toward each 
other. 

10. The sweeping machine of Claim 2 including means 
for joining pleats in a group, which means includes 
a first element seated on upper folds of pleats in a 
group and extending transverse to the upper folds, 
and a second element, attached to the first element 
and extending parallel to the upper folds of pleats 
in a group, each of said first elements carrying one 
of the plurality of metal elements. 

11. The sweeping machine of Claim 2 wherein said 
pleats each have spaced parallel upper and lower 
folds, elongated wire element associated with cer- 
tain of the pleat upper folds, with said wire elements 
being moved and causing movement of pleats in a 
group responsive to the application of pulsed elec- 
tric power to said coils. 

12. The sweeping machine of Claim 11 wherein said 
elongated wires are formed of metal and are the 
metal elements associated with the pleats. 

13. The sweeping machine of Claim 1 wherein the 
means for applying pulsed electric power to said coil 
includes means limiting the simultaneous applica- 
tion of power to less than all of said coils 

14. The sweeping machine of claim 13 wherein the 
means for applying pulsed electric power includes 
circuit means for applying power to said coils in a 
predetermined sequence 

15. The sweeping machine of claim 14 wherein the 
means for applying pulsed electric power includes 



circuit means limiting the application of pulsed elec- 
tric power to each coil for a predetermined period 
of time 

5 16. The sweeping machine of claim 13 wherein said 
moans for applying pulsed electric power include 
means for varying the intensity of the applied power. 

17. The sweeping machine of claim 13 wherein the 
io means for applying pulsed electric power include 

means for varying the frequency of the applied pow- 
er. 

18. A pleated air filter (22) and means for cleaning it. 
is said filter including a frame (36), a plurality of gen- 
erally parallel pleats (28) mounted in said frame : 
said pleats each having spaced parallel upper (30) 
and lower (32) folds, characterized by an elongated 
metal element (48) associated with certain of the 

20 pleat upper folds, at least one electric coil (38) 
mounted on said frame above the pleat upper folds 
means for applying pulsed electric power to said at 
least one coil (38) to create an electromagnetic field 
thereby, which pulsed electromagnetic field causes 

25 reciprocal movement of said metal element (48) in 
a direction transverse to said generally parallel 
pleats (28) to impart a shaking, cleaning movement 
to said pleats (28). 

30 19. The filler of Claim 18 wherein the elongated metal 
element extends parallel to the pleat upper folds. 

20. The filter of Claim 1 9 wherein said elongated metal 
element is a wire attached to a pleat upper fold. 

35 

21. The filter of Claim 18 wherein said elongated metal 
element extends transverse to the pleat upper folds 
and is moved toward and away from the electric coil 
by the pulsed electric power applied thereto. 

40 

22. Thefilter of Claim 18 wherein said pleats are divided 
into groups, there being one coil associated with 
each group of pleats. 

45 23. The filter of claim 22 wherein at least a portion of 
the pleats in each group are joined together along 
upper folds thereof by a pleat block, movement of 
an elongated metal element in a direction trans- 
verse to the generally parallel pleats causing move- 

50 rnent of the associated pieat biock and the pleats 
joined thereto. 

24. The filter of Claim 23 wherein there is an elongated 
metal element associated with each pleat block 

55 

25. The filter of Claim 23 wherein there are a plurality 
of electric coils, there being two pleat blocks asso- 
ciated with each coil, with the pleat blocks being 
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generally disposed cn each side of the center of the 

coit. 

26. The filter of Claim 25 wherein there is an elongated 
metal element associated with each pleat block. 

27. The filter of Claim 26 wherein said elongated metal 
elements am attached to the upper surface of a 
pleat block and extend in a direction transverse to 
the generally parallel pleats 

28. The filter of Claim 23 wherein said pleat blocks ex- 
tend in a direction transverse to the generally par- 
allel pleats. 

29. The filter of Claim 23 wherein each pleat block in- 
cludes a portion extending generally parallel to said 

generally parallel pleats and along the upper sur- 
face thereof. 

30. The filter of Claim 13 wherein there are a plurality 
of electric coils, and wherein the means for applying 
pulsed electric power to said coils includes means 
for limiting the simultaneous application of power to 
less than all of said coils. 

31. The filter of Claim 30 wherein the means for apply- 
ing pulsed electric power include circuit means for 
applying power to said coils in a predetermined se- 
quence. 

32. The filter of Claim 30 wherein the means for apply- 
ing power include circuit means limiting the applica- 
tion of pulsed electric power to each cot! for a pre- 
determined period of time 

33. The filter of Claim 30 wherein the means for apply- 
ing pulsed electric power include means for varying 
the intensity of the applied pulsed power. 

34. The filter of Claim 30 wherein the means for apply- 
ing power includes circuit means for varying the fre- 
quency of the applied power. 

35. A sweeping machine (10) including a housing, 
wheels (16) for moving the housing, a sweeping 
brush (12) mounted on the housing, a hopper (14) 
positioned adjacent the brush to receive dust and 
debris therefrom, a dust collection chamber on the 
housing, a vacuum fan (13) mounted on the housing 
and creating an air flow path from the brush (12) 
through the hopper (14) and to the dust collection 
chamber, a filter element (22) in said air flow path, 
said filter element including a plurality of generally 
parallel pleats (28) extending in a direction trans- 
verse to the air flow path, characterized by at least 
one electric coil (38) positioned adjacent said 
pleats at least one metal element (48) associated 



with said pleats (28), and means for applying elec- 
tric power to said at least one coil (38), with the elec- 
tromagnetic field caused thereby moving said at 
least one metal element (43) and the pleats (28) as- 
sociated therewith to impart a shaking cleaning 
movement to said pleats (28). 
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1. Kehrmaschine (10), die ein Gehause Rader (16) 
zum Bewegen des Gehauses, eine Kehrburste 
(1 2), die an dem Gehause angebracht ist, emen Be- 
halter (14), der an die Burste (12) angrenzend an- 
75 geordnet ist, um Schmutz und Ruckstande von die- 
ser aufzunehmen, eine Schmutzauffangkammeran 
dem Gehause, ein Vakuumgeblase (18), das an 
dem Gehause angebracht ist und einen Luftstrom- 
weg von der Burste (12) durch den Behalter (14) 
20 und zu der Schmutzauffangkammer erzeugt, und 
ein Filterelement (22) in dem Luftstromweg enthalt 
wobei das Filterelement (22) eine Vielzahl im ailge- 
memen paralleler Falten (28) enthalt, die sich in ei- 
ner Richtung quer zu dem Luftstromweg erstrek- 
25 ken, gekennzeichnet durch eine Vielzahl elektri- 
scher Spulen (38), die an die Faften angrenzend an- 
geordnet sind, eine Vielzahl von Metallelementen 
(43), die zu den Falten gehoren, sowie eine Einrich- 
tung zum Anlegen von gepulster elektrischer Ener- 
30 gie an die elektrischen Spulen (33), wobei die elek- 
tromagnetischen Felder, die dadurch erzeugt wer- 
den. die Metal! elemente (43) und die dazugehori- 
gen Falten bewegen, um die Falten (28) in eine 
schuttelnde Remigungsbewegung zu versetzen. 

35 

2. Kehrmaschine nach Anspruch 1 , wobei zumindest 
emige der Filterf alten in Gruppen unterteiit sind und 
zu jeder Gruppe eine elektrische Spule gehdrt. 

40 3. Kehrmaschine nach Anspruch 2, die eine Emrtch- 
tung enthalt, mit der die Falten in einer Gruppe ver- 
bunden werden. 

4. Kehrmaschine nach Anspruch 3, wobei die Einrich- 
45 tung : mit der Falten in einer Gruppe verbunden wer- 
den ernes der Vielzahl von Metallelementen tragt. 

5. Kehrmaschine nach Anspruch 4, wobei die Falten 
obere und untere Falze aufweisen und die Emrich- 

so tung ; mit der die Falten in einer Gruppe verbunden 
werden, mit den oberen Falzen der Falten in einer 
Gruppe in Eingnfl ist. 

6. Kehrmaschine nach Anspruch 5, wobei die Emrich- 
55 tung. mit der eine Gruppe von Falten verbunden 

wird, einen Kamm mit einer Oberseite und nach un- 
ten vorstehenden Kammelementen enthalt und die 
Kammelemente jeweils zwischen benachbarten 
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Falten angeordnet sind 

7. Kehrmaschine nach Anspruch 5 woboi jcdcs dor 
Metallelemente sich in einer Richtung querzu den 
Faltenfalzen erstreckl. 

8. Kehrmaschine nach Anspruch 7 wobei sich die Me- 
taiielemente auf die Spuien zu und von ihnen weg 
bcwcgcn. wcnn gcpuistc cicktrische Energie an dio 
Spuien angelegt wird. urn Bewegung der Falten in 
einer Gruppe zu erzeugen, die zu einem bestimm- 
ten Metallelement gehort. 

9. Kehrmaschine nach Anspruch 2, wobei zwei Grup- 
pen von Falten zu jeder Spule gehoren, d.h eine 
Gruppe auf jeder Seite der Spuie, und beim Anle- 
gen von gepulster Energie die Faltengruppen auf- 
einanderzubewegt werden. 

10. Kehrmaschine nach Anspruch 2, die eine Einrich- 
tung enthalt, mit der Falten in einer Gruppe verbun- 
den werden, wobei die Einrichtung ein erstes Ele- 
ment enthalt, das auf oberen Falzen von Falten in 
einer Gruppe aufsitzt und sich quer zu den oberen 
Falzen erstreckt, sowie em zweites Element, das an 
dem ersten E lement angebracht ist und sich parallel 
zu den oberen Falzen von Falten in einer Gruppe 
erstreckt, wobei jedes der ersten Elemente eines 
der Vielzahl von Metallelementen tragt. 

11. Kehrmaschine nach Anspruch 2, wobei die Falten 
jeweils beabstandete parallele obere und untere 
Falze aufweisen, langliche Drahtelemente : die zu 
bestimmten der oberen Falze der Falten gehoren, 
wobei die Drahtelemente bewegt werden und Be- 
wegung von Falten in einer Gruppe in Reaktion auf 
das Anlegen von gepulster elektrischer Energie an 
die Spuien bewirken. 

12. Kehrmaschine nach Anspruch 11, wobei die langh- 
chen Drahte aus Metal! bestehen und die mit den 
Falten verbundenen Metallelemente darstellen. 

13. Kehrmaschine nach Anspruch 1 , wobei die Einrich- 
tung zum Anlegen gepulster elektrischer Energie 
an die Spule eine Einrichtung enthalt, die das 
gleichzeitige Anlegen von Energie auf weniger als 
alle der Spuien beschrankt. 

14. Kehrmaschine nach Anspruch 13, wobei die Ein- 
richtung zum Anlegen gepulster elektrischer Ener- 
gie eine Schaltungseinnchtung enthalt, mit der in ei- 
ner vorgcgebcncn Abfolgc Energie an die Spuien 
angelegt wird. 

15. Kehrmaschine nach Anspruch 14, wobei die Ein- 
richtung zum Anlegen gepulster elektrischer Ener- 
gie eine Schattungseinrichtung enthalt. die das An- 



legen gepulster elektrischer Energie an jede Spule 
auf einen vorgegebenen Zeitraum beschrankt 

16. Kehrmaschine nach Anspruch 13. wobei die Em- 
t nchlung zum Anlegen gepulster elektrischer Ener- 
gie eine Einrichtung enthalt, die die Intensitat der 
angelegten Energie verandert. 

17. Kehrmaschine nach Anspruch 13, wobei die Em 
10 richtung zum Anlegen gepulster elektrischer Ener- 
gie eine Einrichtung enthalt, die die Frequenz der 
angelegten Energie verandert. 

18. Falten-Luftf liter (22) sowie Einrichtung zum Reini- 
75 gen desselbea wobei der Filter einen Rahmen (36) 

und eine Vielzahl im allgemeinen paralleler Falten 
(28), die in dem Rahmen angebracht sind, enthalt. 
und wobei die Falten jeweils beabstandete parallele 
obere (30) und untere (32) Falze aufweisen, ge- 

20 kennzeichnet durch ein langliches Metallelement 
(43), das zu bestimmten der oberen Falze der Fal- 
len gehort, wenigstens eine elektnsche Spule (36), 
die an dem Rahmen uber den oberen Falzen der 
Falten angebracht ist, eine Einrichtung zum Anle- 

25 gen gepulster elektrischer Energie an die wenig- 
stens eine Spule (38), um so ein eleklromagneti- 
sches Feld zu erzeugen, wobei das gepulste elek- 
tromagnetische Feld Hin- und Herbewegung des 
Metallelementes (48) in einer Richtung quer zu den 

30 im allgemeinen parallelen Falten (28) erzeugt. um 
die Falten (28) in eine schuttelnde Reimgungsbe- 
wegung zu versetzten 

19. Filter nach Anspruch 18, wobei sich das langliche 
35 Metallelement parallel zu den oberen Falzen der 

Falte erstreckt. 

20. Filter nach Anspruch 19, wobei das langliche Me- 
tallelement ein Draht ist, der an einem oberen Falz 

40 der Falten angebracht ist. 

21. Filter nach Anspruch 18, wobei sich das langliche 
Metallelement quer zu den oberen Falzen der Fat- 
ten erstreckt und durch die an die elektrische Spuie 

45 angelegte gepulste elektrische Energie auf diese zu 
und von ihr wegbewegt wird. 

22. Filter nach Anspruch 18, wobei die Falten in Grup- 
pen unterteilt sind und zu jeder Gruppe von Falten 

so eme Spuie gehort 

23. Filter nach Anspruch 22, wobei wenigstens ein Tei! 
der Falten in jeder Gruppe an oberen Falzen der- 
selben durch einen Faltenblock mitemander ver- 

55 bunden sind und Bewegung eines langlichen Me- 
tallelementes in einer Richtung quer zu den im all- 
gemeinen parallelen Falten Bewegung des dazuge- 
horigen Faltenblocks und der damit verbundenen 
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Fatten bewirkt. 

24. Filter nach Anspruch 23, woboi cm langlichos Me- 
talielement zu jedem Faltenblock gehort. 

6 

25. Filter nach Anspruch 23, wobei eine Violzahl olek- 
trischer Spulen vorhanden ist und zu jeder Spule 
zwei Faitenbldcke gehoren und die Faltenblocke im 
ailgcmcincn aut jeaer Scitc dcr Mine dcr Spuio an- 
geordnet sind 10 

26. Filter nach Anspruch 25, wobei zu jedem Falten- 
block ein langliches Metalielement gehort. 

27. Filter nach Anspruch 26, wobet die langlichen Me- is 
tallelemente an der Oberseite eines Faltenblocks 
angebracht sind und sich in einer Richtung quer zu 
den im allgemeinen parallelen Fallen erstrecken. 

28. Filter nach Anspruch 23, wobei sich die Faltenbiok- 20 
ke in einer Richtung quer zu den im allgemeinen 
parallelen Falten erstrecken. 

29. Filter nach Anspruch 28, wobei jeder Faltenblock 
einen Abschnitt enthalt der sich im allgemeinen 25 
parallel zu den im allgemeinen parallelen Falten 
und an der Oberseite derselben erstreckt. 

30. Filter nach Anspruch 18 : wobei ein Vielzahl elektri- 
scher Spulen vorhanden ist, und wobei die Einhch- 30 
tung zum Anlegen gepulster elektrischer Energie 

an die Spulen eine Einrichtung enthalt die das 
gleichzeitige Anlegen von Energie aut weniger als 
alle der Spulen beschrankt. 

35 

31. Filter nach Anspruch 30 : wobei die Einrichtung zum 
Anlegen gepulster elektrischer Energie eine Schal- 
tungseinrichtung enthalt, mit der Energie in einer 
vorgegebenen Abfolge an die Spulen angelegt 
wird. 40 

32. Filter nach Anspruch 30, wobei die Einrichtung zum 
Anlegen von Energie eine Schattungseinrichtung 
enthalt, die das Anlegen gepulster elektrischer En- 
ergie an jede Spule auf einen vorgegebenen Zeit- 45 
raum beschrankt. 

33. Filter nach Anspruch 30, wobei die Einrichtung zum 
Anlegen gepulster elektrischer Energie eine Ein- 
richtung enthalt, die die Intensitat der angelegten so 
gepulsten Energie verandert. 

34. Filter nach Anspruch 30, wobei die Einrichtung zum 
Anlegen von Energse eine Schattungseinrichtung 
enthalt die die Frequenz der angelegten Energie 55 
verandert 

35. Kehrmaschine (10) die em Gehause, Rader (16) 



zum Bewegen des Gehauses, eine Kehrburste 
(1 2) : die an dem Gehause angebracht ist, einen Be- 
haltcr (14), dcr an die Burstc (12) angren?cnd an- 
geordnet ist, um Schmutz und Ruckstande von die- 
seraufzunehmen, eine Schmutzauffangkammer an 
dem Gehause, ein Vakuurngoblase (18), das an 
dem Gehause angebracht ist und einen Luftstrom- 
weg von der BOrste (12) durch den Behalter (14) 
und zu der Schmutzaufiangkammcr crzeugt. und 
ein Filterelement (22) in dem Luttstromweg enthalt 
wobei das Filterelement (22) eine Vielzahl im allge- 
meinen paralleler Falten (28) enthalt. die sich in ei- 
ner Richtung quer zu dem Luttstromweg erstrek- 
ken, gekennzeichnet durch wenigstens eine elek- 
tnsche Spuien (38), die an die Faiten angrenzend 
angeordnet ist, wenigstens ein Metalielement (48) ; 
das zu den Fatten gehort, sowie eine Einrichtung 
zum Anlegen elektrischer Energie an die wenig- 
stens eine Spule (38), wobei das elektromagneti- 
sche Feld. das dadurch erzeugt wird, das wenig- 
stens eine Metallelemente (48) und die dazugeho- 
ngen Falten (26) bewegt, um die Faiten (28) in eine 
schuttelnde Reinigungsbewegung zu versetzen 



Revendicationa 

1. Machine a balayer (10) comportant un habitacie. 
des roues (16) pour deplacer I'habitacle, un balai- 
brosse (12) monte sur I'habitacle. une tremie (14) 
positionnee a proximite adjacente de la brosse (12) 
de maniere a recevoir les poussieres et les debris 
envoyes par celle-ci, une chambre de collecte des 
poussieres sur Thabitacle, un ventilateur aspirant 
(18) monte sur I'habitacle et creant un trajet d'ecou- 
iement de fair a partir de la brosse (1 2), via la tremie 
(14), jusque dans la chambre de collecte des pous- 
sieres, un filtre (22) dispose sur ledit trajet d'ecou- 
lement de I'air, ledit filtre (22) incluant une pluralite 
de plis (28), generalement paralleles, s'etendant 
dans une direction perpendiculaire au trajet d'ecou- 
lement de I'air, caracterisee par une pluralite de bo- 
bines electnques (38) positionnees a proximite ad- 
jacente desdits plis, une pluralite d'elements metal- 
liques (48) associes auxdits plis, et des moyens 
pour appliquer un courant electrique pulse sur les- 
dites bobines electriques (38), les champs electro- 
magnetiques induits par celles-ci deplacant lesdits 
elements metalliques (48) et les plis qui leur sont 
associes de maniere a impartir. par un mouvement 
vibrant, une action de nettoyage auxdits plis (28). 

2. Machine a balayer scion la revendication 1, dans 
taquelle au moins certains des plis du filtre sont di- 
vises sous la forme de groupes, chaque groupe 
etant associe a une bobme electrique. 

3. Machine a balayer selon la revendication 2. incluant 
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des moyens pour nunir ensemble tes plis sous la 
forme d'un groupe 

4. Machine a balayer selon la revendication 3, dans 
laquelle les moyens pour reunir les plis sous ia for- 
me d'un groupe supportent Tun de la pluralite des 
elements metalliques 

5. Macnmc a baiayer seion ia revendication 4. dans 
laquelle les plis possedent des pliures superieures 
et mferieures, les moyens pour reunir ensemble les 
plis sous la forme d'un groupe vonant en prise avec 
les pliures supeneures des plis en formant un grou- 
pe. 

6. Machine a balayer selon la revendication 5, dans 
laquelle les moyens pour reunir un groupe de plis 
incluent un peigne ayant une surface superieure et 
des elements de peigne diriges vers le bas : les ele- 
ments du peigne etant positionnes entre plis adja- 
cents. 

7. Machine a balayer selon la revendication 5, dans 
laquelle chacun desdits elements metalliques 
s'etend dans une direction perpendtculaire aux pliu- 
res des plis. 

8. Machine a balayer selon la revendication 7, dans 
laquelle lesdits elements metalliques se rappro- 
chent et s'eloignent des bobines, lorsqu'un courant 
electrique pulse est applique sur lesdites bobines, 
de maniere a provoquer le deplacement des plis 
d'un groupe associe a un element metallique parti- 
culier. 

9. Machine a balayer selon la revendication 2, dans 
laquelle deux groupes de plis sont associes a cha- 
que bobine, un groupe de chaque c6t6 de la bobine ; 
I'application d'un courant pulse rapprochant I'un de 
I'autre les groupes de plis. 

10. Machine a balayer selon la revendication 2, incluant 
des moyens pour reunir des pits sous la forme d'un 
groupe, lesquels moyens incluent un premier ele- 
ment positionne sur les pliures superieures des plis 
d'un groupe et s'etendant perpendiculairement aux 
pliures superieures, et un second element, fixe au 
premier element et s'etendant parallelement aux 
pliures superieures des plis d'un groupe, chacun 
desdits premiers elements supportant I'un de ia plu- 
ralite des elements metalliques. 

11. Machine a balayer scion la revendication 2, dans 
laquelle lesdits plis possedent des pliures superieu- 
res et mferieures parallelement espacees, un til al- 
longe etant associe a certaines des pliures supe- 
rieures des plis. lesdits fils etant deplaces et provo- 
quant le deplacement des plis d'un groupe en re- 



ponse a I'application d'un courant electrique pulse 
sur lesdites bobines. 

12. Machine a balayer selon la revendication 11. dans 
5 iaquelie lesdits fils alionges sont formes en metal et 

sont les el6ments metalliques associes aux plis. 

13. Machine a balayer selcn la revendication 1, dans 
laquelle les moyens pour appliquer un courant cic-c 

io trique pulse sur lesdites bobines incluent des 
moyens pour limiter I'application simultanee du cou- 
rant a une partio desdites bobines et non a toutes. 

14. Machine a balayer selon la revendication 13, dans 
J5 iaquelie ies moyens pour appliquer un courant elec- 
trique pulse incluent des moyens de circuit pour ap- 
pliquer un courant sur lesdites bobines suivant une 
sequence predeterminee. 

20 15. Machine a balayer selon la revendication 14, dans 
laquelle les moyens pour appliquer un courant elec- 
trique pulse incluent des moyens de circuit limitant 
I'application du courant electrique pulse a chaque 
bobine pendant une periode de temps predetermi- 

25 nee. 

16. Machine a balayer selon la revendication 13, dans 
laquelle lesdits moyens pour appliquer un courant 
electrique puls6 incluent des moyens pour faire va- 

30 rier I'intensite du courant applique. 

17. Machine a balayer selon la revendication 13, dans 
laquelle les moyens pour appliquer un courant elec- 
trique pulse incluent des moyens pour faire vaner 

35 ia frequence du courant applique 

18. Filtre a air plisse (22) et moyens pour le nettoyer 
ledit filtre incluant un chassis (36), une pluralite de 
plis (28), generalement paralleles. montes sur ledit 

40 chassis, lesdits plis ayant des pliures superieures 
(30) et inferieures (32) parallelement espacees, ca- 
racterise par un element metallique allonge (48) as- 
socie a certaines des pliures superieures des plis, 
au moins une bobine electrique (38) montee sur le- 

45 dit chassis au-dessus des pliures superieures des 
plis. des moyens pour appliquer un courant electri- 
que pulse sur ladite au moins une bobine (38) de 
maniere a lui faire creer un champ electromagneti- 
que. lequel champ electromaqnetique pulse provo- 

50 que un deplacement aiternatif dudit element metal- 
lique (48) dans une direction perpendiculaire 
auxdits plis (28) generalement paralleles de manie- 
re a impartir une action do ncttoyage, par un mou- 
vement vibrant, auxdits plis (28). 

55 

19. Filtre selon la revendication 18 dans lequel I'eie- 
ment metallique allonge s'etend parallelement aux 
pliures superieures des plis 
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20. Filtre selon la revendication 19. dans lequel ledit 
element metallique allonge est until fixe a unepliure 

supcrioure d'un pli 

21. Filtre selon la revendication 18 : dans lequel ledit 
element metallique allonge s'6tend perpendiculai- 
rement aux pliures superieures des plis et est rap- 
proche et eloiqne de la bobine electrique de par le 
courant electrique pulse qui iut est applique. 

22. Filtre selon la revendication 16. dans lequel lesdits 
plis sont divises sous la forme do groupes, una bo- 
bine etant associee a chaque groupe de plis. 

23. Filtro selon la revendication 22, dans lequel au 
moms une partie des plis de chaque groupe sont 
reunis ensemble le long de leurs pliures supeneure 
par un bloc de plis, le deplacement d'un element 
metallique allonge dans une direction perpendicu- 
iaire aux piis generalement parallels provoquant 
la deplacement du bloc de plis associe et des piis 
qui lui sont reunis. 

24. Filtre selon la revendication 23, dans lequel un ele- 
ment metallique allonge est associe a chaque bloc 
de plis. 



25. Filtre selon la revendication 23, dans lequel une plu- 
rality de bobines electriques sont agencees, deux 
blocs de plis etant associes a chaque bobine, les 
blocs de plis etant generalement disposes de part 
et d'autre de I'axe de la bobine. 

26. Filtre selon la revendication 25, dans Sequel un ele- 
ment metallique allonge est associe a chaque bloc 
de plis. 

27. Filtre selon la revendication 26.. dans lequel lesdits 
elements metalliques allonges sont fixes a la surfa- 
ce supeneure d'un bloc de plis et s'etendent dans 
une direction perpendiculaire aux plis generale- 
ment paralleles. 

28. Filtre selon la revendication 23, dans lequel lesdits 
blocs de plis s'etendent dans une direction perpen- 
diculaire aux plis generalement paralleles. 



31. Filtre selon la revendication 30, dans lequel les 
moyens pour appliquer un courant electrique pulse 
tnclucnt des moyens de circuit pour appliquer un 
courant sur lesdites bobines suivant une sequence 

£ predetermines 

32. Filtre selon la revendication 30, dans lequel les 
moyens pour appliquer un courant incluent des 
moyens de circuit iimitant I' application du courant 

10 electrique pulse a chaque bobine pendant une pe- 
riode de temps predetermmee. 

33. Filtre selon la revendication 30, dans lequel les 
moyens pour appliquer un courant electrique pulse 

75 incluent des moyens pour faire vaner i'intensite du 
courant pulse applique. 

34. Filtre selon la revendication 30, dans lequel les 
moyens pour appliquer un courant incluent des 

20 moyens de circuit pour faire vaner la frequence du 
courant applique. 

35. Machine a balayer (10) incluant un habitacle, des 
roues (16) pour deplacer I'habitacle. un balai-bros- 

25 se (12) monte sur I'habitacle, une tremie (14) posi- 
tionnee a proximite adjacente de la brosse de ma- 
niere a recevoir les poussieres et les debris en- 
voyes par celle-ci ; une chambre de collecte des 
poussieres sur I'habitacle, un ventilateur aspirant 

30 (1 3) monte sur I'habitacle et creant un trajet d'ecou- 
lement de Pair a partir de la brosse (1 2), via la tremie 
(14), jusque dans la chambre de collecte des pous- 
sieres, un filtre (22) dispose sur ledit trajet d'ecou- 
lement de I'air, ledit filtre incluant une piuralite de 

35 plis (28), generalement paralleles, s'etendant dans 
une direction perpendiculaire au trajet d'ecoule- 
ment de I'air caracterisee par au moins une bobine 
electrique (33) positionnee a proximite adjacente 
desdits plis, au moins un element metallique (48) 

40 associe auxdits plis (28), et des moyens pour appli- 
quer un courant electrique sur ladite au moins une 
bobine (38), le champ electromagnetique induit par 
celle-ci deplacant ledit au moms un element metal- 
lique (48) et les plis (28) qui lui sont associes de 

45 maniere a impartir une action de nettoyage, par un 
mouvement vibrant, auxdits plis (28) 



29. Filtre selon la revendication 26. dans lequel chaque 
bloc de plis inclut une partie s'etendant generale- 
ment parallelement auxdits plis generalement pa- so 
ralleles et ce le long de leur surface superieure. 

30. Filtre selon la revendication 1 8, dans lequel une plu- 
rality de bobines electriques sont agencees, et 
dans iequei les moyens pour appliquer un courant 
electrique pulse sur lesdites bobines incluant des 
moyens pour limiter ^application simultanee du cou- 
rant a une partie desdites bobines et non a toutes 
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